[Abstract] Condensed tannins extracted from plant tissues are suitable substitutes for phenolic resins.
was also carefully gauged, especially in consideration of samples containing a relatively high amount of inorganic compounds like bark extracts.
The method was successfully used in the characterization of condensed tannins extracted from the bark of softwood species, e.g., Silver fir, European larch, Norway spruce, Douglas fir and Scots pine (Bianchi et al., 2015) . b. Inject 25 μl of the sample (e.g., thiolyzed extract, non-thiolyzed extract, calibration standard) in the HPLC column. Before injection the samples should be conditioned at room temperature for at least 1 h. However, it is recommended to limit the exposition of the sample at room temperature to less than 24 h before the HPLC measurement.
Materials and Reagents

1 ml Eppendorf tubes
c. The mobile phase gradient described in Table 1 was applied at a flow equal to 1 ml/min.
Compositions of solution A and solution B are described in the section Recipes. The temperature of the column is kept at 30 °C all over the measurement. and requires lengthy purification steps (Torres and Bobet, 2001 For the flavan-3-ol thioethers no correction is needed, because they are obviously not present as native compounds in the extracts.
In Table 2 an example of calculation based on the chromatogram of Figure 3 is reported. For the example in Figure 3 and using the data reported in Table 2 , the calculation results (Table 4) .
Note: MALDI-TOF analysis doesn't permit to distinguish between monomeric units having the
same mass (e.g., catechin and robinetinidol). 3. The identification of the monomeric unit composition in correspondence of a peak of the MALDI-TOF spectrum, can be performed using the equation (3):
Where,
x, y and z are the number of fisetinidol, catechin (or robinetinidol) and gallocatechin units in the oligomeric chain, respectively, M is m/z value of the oligomeric chain observed in the mass spectrum,
MCat is the mass of the cationization ion (e.g., Na
2.0 is the weight of the two hydrogen atoms at the ends of the oligomeric chain.
In the presence of building units different than flavan-3-ols (e.g., stilbenes) or moieties (e.g., glycosides, gallic acid ester), additional repeating peak groups will be detectable in the mass spectrum, shifted from the non-esterified series by a gap corresponding to the mass of the non-flavanol unit or of the moiety (Bianchi et al., 2014) . E.g., the presence of an oligomer series www.bio-protocol.org/e1975 The application of such equation is shown in Table 5 . The degree of polymerization (DP) of each tannin oligomer is defined by equation (5) 
